The purpose of the study is to investigate the effect of different environmental conditions on the physical activity of preschool children. The experiment took place in Estonian childcare centre during the free playtime. Fifteen children aged 6-7 years from childcare centre participated in the research. Physical activity was measured using pedometers Fitbit Zip™. Results show that in comparison to the usual free play the physical activity of children increased statistically significantly by 83% when background music was played, by 50% when sport equipment was provided and by 101% when both environmental conditions were combined. It was found that compared to the usual free play, children's activity increased the least when only sport equipment was provided, while children's activity increased more when background music was played and increased the most when music with sport equipment was combined. Physical activity did not differ when only background music and music with sport equipment were used. It can be summarised that the background music and opportunity to use portable sport equipment increases the physical activity of children during free play. Background music has greater impact on the activity than portable sport equipment. Children's physical activity can be effectively increased in childcare centre by using simple modifications such as background music and portable sport equipment during free play.
INTRODUCTION
Insufficient physical activity combined with unsuitable nutrition is causing overweight and obesity already at a very young age and it is becoming more and more topical [14] . Regular physical activity at the preschool age is affecting development of movement skills, is important for developing the habit of physical activity and affects the physical activity at adulthood [8, 10] . A lot of physical activity comes through play at the preschool age. Games that involve physical activity develop children's speed, endurance, strength and agility; and develop also children's social skills [18] .
It is recommended for preschool children to be engaged in organised physical activity at least 60 min every day and engaged in unorganised physical activity at least 60 min every day. In addition, it is important that children at that age are not physically passive more than 60 minutes in row [15] . It is also recommended that 12 000 steps are made every day [5] .
The related literature shows that the level of physical activity can vary greatly in childcare centres [7, 17] . This difference can originate from differences in policies, traditions, study programs, time use and qualification of teachers; but also from the differences in the physical environment in childcare centres [3, 17] . As a majority of children goes to childcare centres throughout their preschool age and spend the majority of their daytime there, it is important that the time spent there involve also periods of physical activity.
Physical environment plays important role in the physical activity of preschool age children [12] . Related literature has shown that changes made in the physical environment of the childcare centre such as supplying sport equipment and playing music promote children's physical activity [2, 10, 13, 21] . As the teaching activities undertaken in childcare centres involve by nature a lot of sitting, it is important to design the environment so that it motivates children to be physically more active. One option is to increase children's physical activity by changing the environment during the free play time. Free play time is the time when children are free to choose the activity they like.
There have been studies that have analysed the relationship between environment and children's physical activity [1, 2, 10, 13, 21] , but this research is specific to the country studied. There are cross-country differences in childcare systems, described by different rules and customs. Studies conducted in different cultural environment can give different results, because children are affected by different rules and customs. This study is conducted in Estonia, where no similar study has been done in childcare centre.
MATERIALS AND METHODS

Subjects
The sample consists of 15 children of whom eight were boys and seven girls. The average age of girls was 6.4±0.5 years with average height 125±7.4 cm and weight 24.3±4.3 kg. The average age of boys was 6.6±0.5 years with average height 131.1±10.3 cm and weight 29.0±5.6 kg. The girls and boys make one group of subjects in this study.
Procedure
The experiment was conducted in the rooms of the childcare centre. The permission to undertake the experiment was received from the management of the childcare centre. Only these children participated whose parents gave permission for it. The anthropometric measures of children were taken before the measurement of physical activity. The height of children was measured with an accuracy of 1.0 cm and weight with an accuracy of 0.1 kg using electronic scale (Bosch PPW 4200). The experiment was carried out during the free play activity, which is a time when children can choose themselves the activity they like and teachers do not instruct them.
The measurement of physical activity took place in four subsequent Tuesdays and Thursdays, the activity was measured during 60 min between 10.00 a.m. and 11.00 a.m. in mornings. The duration of the experiment was one month, where during the first week the physical activity was measured in the usual environment that performs as a control. During the second week, the physical activity was measured in the changed environment where music was played to children. During the third week the physical activity was measured in the changed environment where sport equipment was supplied to children and during the fourth week both music and sport equipment were added to the environment.
The experiment was conducted at children's group room in the childcare centre. The room consists of two parts both with a size of 48 m²; the first room is used for teaching, eating and other sitting activities; and the other one for sleeping and playing. Children could use both of the rooms, so in total they had 96 m² at their disposal.
The music was played as a background music during the free play without intentionally directing children to follow the music. The background music was chosen so that it would satisfy the conditions brought out by Karageorghis et al. [13] :
• The music has a clear connection to sporting or physical activity -simple and known dancing songs which movements children know.
• The words of the music encourage and motivate -the music has words which tell what moves and how to perform.
• The music takes into account the age and socio-cultural background of participants -pop-songs, songs from films and TV shows that are popular among this age group.
• The tempo of the music is related to physical activity -the songs with higher tempo have proven to increase the level and intensity of physical activity.
The background music was played in a CD of a CD-player. The CD had around 20 music tracks with a total length of 62 min. The second change in environment was made by sport equipment like portable and easily accessible equipment that stimulate children to move. The set of sport equipment used in this study was developed based on the previous studies [10, 19] . The following equipment was supplied to children: five balls, five gymnastic rings, two balance boards, the balance track, the tunnel for crawling through and a string-ladder for the floor. The sport equipment was brought to the children's group room and was put to the floor next to the wall. The sport equipment was available for all the children. Children received no instruction to use the sport equipment before the experiment; children were free to choose their activity during the free play time. The security and supervision of children was ensured during the physical activity.
The measurement of children's physical activity during the free play time was made with pedometers Fitbit Zip™. The reliability of this pedometer has been confirmed by previous study [20] . Every child received its own pedometer that was equipped with a unique code. The pedometer was set to the right hip of the child by the researcher before the experiment. The children were asked to sit behind the table until all the subjects had received the pedometers. After that, children went to play and were free to choose their activity. After 60 min, the researcher asked children to sit behind the table again, the pedometers were removed, and the scores were fixed. The pedometers were stored at the childcare centre in a private room. The experiment was conducted in all the environments twice, on Tuesday and on Thursday; if a child participated in both of the days; the score with the largest number of steps was used for the statistical analysis.
Statistical analysis
The data were processed by MS Excel and the statistical analysis was conducted in statistics software SPSS 23. The ANOVA analysis with repeated measures was used to test whether the average number of steps differs in different physical environments. The LSD post hoc test was implemented to reveal which averages were statistically significantly different from others. The level of confidence was set at 95% (p<0.05). Figure 1 presents the average values, standard deviations and statistical significance of the steps made by preschool children during different environmental conditions. U -statistically significantly different from the usual free time; BM -statistically significantly different from the environment with background music; SE -statistically significantly different from the environment with sport equipment; BMSE -statistically significantly different from the environment with background music and sport equipment (n=15). p<0 . 05 The results show that the most steps were made in the environment where both, the background music and the sport equipment, was used and the least steps were made in the usual environment. The number of steps was statistically significantly higher in the changed environment compared to the usual environment for all the environmental changes: for the background music (p=0.000), for the sport equipment (p=0.013), for the background music and the sport equipment (p=0.000). The number of steps increased by 83% with the background music compared to the usual environment; by 50% with the sport equipment; and by 101% with both the background music and the sport equipment.
RESULTS
In addition, there were significant differences between the tested environmental changes. The number of steps was significantly higher in the environment with the background music compared to the environment with the sport equipment (p=0.026). The number of steps was also significantly higher in the environment with both, the background music and the sport equipment, compared to the environment with the sport equipment (p=0.006). There was no significant difference in steps made between the environment with the background music and the sport equipment compared to the environment with only the background music.
DISCUSSION
This study tested whether the changes in the environment during the free play time affect the physical activity of preschool age children. The background music was chosen as an instrument of change because adding background music to free play time is cheap and easy to implement. The preschool children made 1873±529 steps during 60 min of free play time in the usual environment. The number of steps increased to 3772±1223 in the environment where background music and sport equipment were added to the usual environment. Given the recommendations of the World Health Organisation that children should make 12 000 steps every day [22] , the physical activity of children increased from 15% of the daily recommended activity to 32% of the daily recommended activity due to the introduction of the background music and the sport equipment.
The level of steps made in the usual environment is in line with the recom mendation that the number of steps in the physical activity class should be around 2000 steps [4] . However, the change in the environment induced significantly higher level of steps than the recommended 2000 steps. This difference in the level of steps can originate from many factors. First, the class of the preschool children was 15 min longer than the class of schoolchildren. Second, sometime of the class is spent on listening the instructions of the teacher in a class of schoolchildren, while the activity of preschool children was not interrupted during the experiment of this study.
The results of this study are in line with earlier studies where the background music played to children at the school age increased the physical activity compared to the environment without background music [1, 2] . It was also found that the physical activity of children increased in the environment where sport equipment was supplied compared to the usual environment. Many earlier studies have shown that supplying various portable sport equipment such as balls, jump ropes, gymnastic rings etc. for children during their free play time increases their physical activity [9, 10, 21] . Comparison of the background music and the sport equipment revealed that the effect of background music on physical activity is larger than the effect of supplying sport equipment.
The earlier studies have also reached different conclusions from ours. There are studies where supplying game and sport equipment has not significantly affected the physical activity of children [3, 6] . This result can be related to the wider scope of these studies, they were studying the effect of various factors and the stronger effect on children's physical activity came from social factors such as principles of the childcare centre about physical activity, the time spent outside, the fraction of time spent in supervised physical activity and the attitudes of employees. The large effects of environment of physical activity (50-101%) found in this study can originate from the novelty of these environmental changes, as the background music and sport equipment were never used during the free play time in the childcare centre that participated in the experiment. The novel environment led to large effect but using these environmental changes in a daily basis in the future may not result in so big effect.
As this study and earlier studies have shown that background music and supplying sport equipment increases physical activity of children in the rooms of the childcare centre, the question can be raised why these effective and easy to implement tools are not widely used by childcare centres. The related literature brings out many reasons. Previous studies found that children are more active in their group room if there is room for activity and that the activity is accepted by teachers [10, 11] . The low physical activity during free play time is often related to the rules in the group room, where more intensive activity is not allowed. There are restrictions for more intensive physical activity as running and jumping in many childcare centres. The aim of these restrictions is to ensure the security of children, but it also leads to more time spent in sitting activities [10] .
There are limitations in using the pedometer for measuring physical activity of children. Rowe et al. [16] have brought out that pedometer itself affects children's physical activity. Children start to jump and walk around to see the number of steps increasing on the screen of the pedometer. This affects the behaviour of children especially in the beginning of the experiment. Earlier studies have shown that this problem can be avoided if children do not see the number of steps from the screen of the pedo meter [16] . The children did not see the number of steps on the screen of the pedometer in this study, while it was observed that children had increased interest in the pedometer at the beginning of the class and that this disappeared during the class.
It can be concluded that the background music and the supply of the sport equipment, and their combination, are effective tools for increasing the physical activity of preschool age children during their free play time when no activities are organised to guide their activity.
